Antigen-free media suitable for cultivating anaerobic bacteria from the human gingival crevice were devised, based upon supplementing diffusates from standard media in-
gredients. Growth in these is at least as good as in customary media.
Formulations suitable for the major species encountered are described and compared.
The growth requirements for the several species of anaerobic bacteria resident in the gingival crevice are largely unknown12). A few instances can be noted in which addition of specific chemicals to standard media bases has shown the need for supplementation of these media in order to obtain good growth, e.g. the apparent requirement for hemin and menadione, by some types of Bacteroides3). The available media are correspondingly complex.
Simple defined media are a great convenience, almost a necessity for immunologic studies of
bacteria.
An alternative which has often been satisfactory is to employ diffusates7) prepared from standard media. Since our present work was particularly concerned with soluble antigensof oral bacteria, it was decided to attempt to develop a series of such media using which we might obtain consistent growth of the organisms under study.
Materials and Methods
General
The bacterial strains tested are listed by genus in Table 1 . All strains except those of Corynebacteria were obligately anaerobic. The organisms were isolated from the indicated sources by streaking into nutrient agar with 10% sheep blood. Bacteroides melaninogenicus (BM) was obtained from Dr. Ronald Gibbons, Forsyth Dental Center , Boston.
When growth was adequate the colonies were transfered into blood agar plates and restreaked to check purity. Spirochetes were isolated into S-3 medium (see below). Inocula were placed Table 2 for wave lengths.) as described earlier. The "S" group of media, although useful for spirochetes, and also for mixed cultures of samples taken from the gingival crevice, were not otherwise very satisfactory. Oral spirochetes could be maintained well in S-3 with 0.6% agarose added. Without this addition growth was not obtained.
The appearance of initial cultures is shown in Fig. 3 .
Usually two concentric zones were obtained. The outer area contained Borrelia buccalis and the inner contained Treponema macrodentium. After 5 days, the zones diffuse widely, and the center area shows a condensed hazy zone in which Treponema microdentium is contained.
Anaerobic vibrios grew excellently in V-2 medium.
Some rough quantitative comparisons are shown in Table 3 . These indicate that in Figure  3 . The appearance of cultures made of gingival crevice contents in S-3 medium. Samples were inoculated into the central wells in each instance.
The concentric zones contained spirochetes.
many instances the diffusate media compared well with standard media. Fig. 1 was at least as good as the latter. Fig. 2 indicates the typical growth of a strain of Corynebacterium. EX-1 medium yielded excellent growth of this strain until the 7th day, after which the optical density decreased. This was not due to autolysis, but to clumping, which rendered the optical density measurements impossible. EX-1 medium was thus better than BHI or TG. FM-3, V-II and S-3 media did also give good results with this organism.
Discussion
Our approach to devising the media described was of necessity pragmatic. Initially, we had tried as others have done, the simple maneuver of cultivation in diffusates prepared from customary laboratory media.
Although growth was obtained, the yield was poor.
Hence, putative "growth-factors" were added based upon the relatively meager literature concerning this aspect of oral microbiology.
The use for cultivation of fusiform bacteria of trypticase and yeast extract, supplemented with calcium pantothenate and tryptophan was based on the observations of Omata8) and Omata and Disraely9). Alterations in the relative amounts of the ingredients in their medium (FM)10) were necessary to produce an appropriate pH.
EX-1 medium was devised empirically. A rich medium, suitable for growing a large number of the bacteria present in debris from the gingival crevice or in the exudates from experimentally infected animals, was desired. Formula 2 is a simplified version of Formula 1.
Some strains of Bacteroides which did not multiply in TG or BHI grew well in EX-1.
The cultivation of spirochetes, although regularly achievable, still requires complex media. The mixture used by Socransky et al. (1969) 13), although greatly simplified as compared to the older media, contains antigenic materials. Studies on the Reiter treponeme11)14)16) had indicated that a medium consisting of an amino-acid mixture plus serum albumin supplemented with several vitamins, purines, pyrimidines, and carbohydrates gave reasonable growth. The S-3 medium described here yields good results when used both for isolation and maintenance of strains. Solidification with 0.6-0.8% agar or 0.6% agarose is necessary for passage of some strains. Although S-4 is useful for primary isolation of spirochetes, it is not good for passage of pure cultures. The V-II medium was designed for use with anaerobic vibrios. In its present formulation, it is quite probably more complex than is needed to satisfy the minimal growth requirements of these organisms.
These media, when carefully prepared, do not contain antigens as determined by immunization of rabbits and subsequent assay for antibody, using gel-diffusion techniques.
Through their use, the production of soluble antigens during growth of oral bacteria has been shown5)6). Some of these react with serums from human patients and from experi-
